1. Introduction
===============

Cardiovascular disease is the leading cause of death due to noncommunicable disease. Hypertension, one of the major risk factors of cardiovascular disease, is a common chronic disease that has become a global public health problem. At present, it is estimated that \>1.5 billion people worldwide are suffering from hypertension.^\[[@R1]\]^ With the rapid development of the social economy, the acceleration of population aging, and the change of traditional dietary habits and lifestyle, the incidence of prehypertension in the world has significantly increased. For example, approximately 31% of the population in the United States are in the prehypertension range.^\[[@R2]\]^ A national survey in 2014 showed that the control rate of hypertension was 9.3%. More than 70% of the patients receiving antihypertensive treatment did not meet the blood pressure standard.^\[[@R3]\]^ That study showed that hypertension is a disease that can be prevented and controlled. Reducing the blood pressure level of patients can reduce the incidence of stroke and cardiovascular events, significantly improve the patient\'s quality of life, and effectively reduce the burden of disease. At present, health management is a relatively mature and effective way to address chronic diseases, such as hypertension. Health management is the process of health consultation and guidance provided by health managers after comprehensive analysis of the health risk factors for assessment of the individual or group. Through long-term health management, the hypertension rate in the United States increased from 10% to 28% between 1976 and 2006. By promoting health management, Finland changed people\'s lifestyle to reduce cholesterol, blood pressure levels, and ultimately, the mortality rate of cardiovascular diseases in the country.^\[[@R4]\]^ At the same time, the health expenditure can be effectively controlled by investing in health management.

In recent years, with the continuous development and popularization of the internet and mobile communication network, information technology has been increasingly applied to blood pressure management. Since some hypertensive patients need long-term medication for treatment, blood pressure should be monitored while taking the medication, and attention should be paid to the adjustment of bad lifestyle factors, so health education has become an important part of continuous treatment for patients after discharge. In addition, previous studies have shown that patients will gradually forget the advice given by the medical staff, and their compliance with drugs will decrease with the passage of time after discharge.^\[[@R5]\]^ Continuous health intervention for discharged patients based on an internet and mobile communication network can not only save medical resources but also determine the existing problems of patients with no delay, as well as the patients' compliance with drugs. Therefore, medical staff can carry out remote health interventions for hypertension patients using several of these methods, including the internet and mobile communication network platform, telephone follow-up, short message reminder on a mobile phone, and network education. Health education carried out through internet and mobile communication networks solves the problems of long space distance in big cities and inconvenient transportation between urban and rural areas and communities, which lead to difficulty in patients seeking medical treatment, and these educational methods are more flexible and diverse.^\[[@R6]\]^ Therefore, this study used a meta-analysis method to conduct a comprehensive analysis of the relevant research at home and abroad, aiming to evaluate the effect of remote health interventions on hypertensive patients based on the internet and mobile communication network.

2. Methods
==========

2.1. Protocol and registration
------------------------------

A protocol had been registered in PROSPERO CRD42019122404.

2.2. Criteria for included studies
----------------------------------

### 2.2.1. Types of studies

The studies were randomized controlled trial using internet or mobile communication network tools for remote health interventions for hypertension patients. No language restrictions were imposed, whether blind or not. This study is based on the systematic review and meta-analysis protocols (PROSMA-P) guidance.^\[[@R7]\]^

### 2.2.2. Types of participants

Types of participant: inclusion criteria^\[[@R8]\]^: publicly published Chinese literature with complete data provided; all subjects met the diagnostic criteria for hypertension, that is, systolic blood pressure ≥140 and/or diastolic blood pressure ≥90 mmHg (1 mmHg = 0.133 kPa); study was a randomized controlled trial, whether or not a blind method was mentioned; clear outcome indicators were included; and the patient\'s age, sex, source of case, course of disease, and type of hypertension were not limited.

Exclusion criteria: non-randomized controlled trial (RCT) literature; inconsistent baseline data; no specific intervention time; treatment measures did not meet the preselection criteria; nonclinical research literature, such as animal experiments, reviews, individual case reports, etc.; and repeated published literature.

### 2.2.3. Types of interventions

Interventions: experimental group (remote health intervention, RHI): health education telephone follow-up and short message reminder (provided by computer software) was conducted for hypertension patients using internet or mobile communication network tools; control group (traditional nursing interventions, TNI): routine health education, social natural education, or patients' active learning of health content through network platform was adopted.

### 2.2.4. Outcome measures

Primary outcomes: systolic blood pressure (mm Hg) and diastolic blood pressure (mm Hg); knowledge of prevention and treatment of hypertension and its hazards; secondary outcomes: patients' compliance: medication compliance; regular blood pressure measurement; reasonable diet; quitting smoking and alcohol restriction; weight control; sticking to appropriate exercise; sticking to regular review; regular life patterns.

2.3. Search strategy and study selection
----------------------------------------

### 2.3.1. Database selection

Network databases, including foreign databases PubMed, The Cochrane Library, and EMbase, and domestic databases, such as CNKI, WangFang Date, SinoMed, and VIP, were searched.

### 2.3.2. Search strategy

The retrieval scheme was to mainly adopt the combination of subject words and free words, among which, the Chinese search terms were "Gao-xue-ya," "Jian-kang-jiao-yu," "Jian-kang-zhi-dao," "Jian-kang-gan-yu," "Yuan-cheng-jiao-yu," "Dian-zi-zi-xun," "Dian-hua-sui-fang," "Yi-dong-wang-luo," "Dian-hua," "Shou-ji," "Hu-lian-wang," "Shou-ji-duan-xin," "Wei-xin," "ICQ," and "QQ," etc.; the English search terms were "Hypertension," "Blood pressure," "Telemedicine," "Web-based intervention," "Mobile network," "Telephone," "Mobile phone," "internet," "Short message," "WeChat," "Health Education," and "Distance Counseling," etc. The search language was not restricted, and the search scope was set from the establishment of the database to December 1^st^, 2018. The papers and periodicals with no electronic editions after 2010 were manually retrieved. The search strategy is provided in Table [1](#T1){ref-type="table"} .
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2.4. Data collection and analysis
---------------------------------

### 2.4.1. Data extraction

According to the preferred reporting items for systematic reviews and meta-analyses flow chart, 2 researchers (ZP and CM) independently screened the literature according to the inclusion/exclusion criteria and checked each other. The dissenting literature was discussed and solved by a third researcher. A predesigned Excel data extraction table was used to extract information, including: basic information included in the study; basic information about the study subjects; relevant information about the experiment and the control group (i.e., sample size, course of treatment, baseline data, and treatment methods of the 2 groups); outcome indicators; quality evaluation of the literature, etc. The screening flow chart of the literature, please see Fig. [1](#F1){ref-type="fig"}.

![Screening flow chart for selected literature.](medi-98-e14707-g003){#F1}

### 2.4.2. Assessment of risk of bias

The Quality Assessment was based on the Risk of Bias Tool of the "Cochrane Handbook for Systematic Assessment of Interventions" and the relevant regulations of the Assessment Guidelines and was performed by selected researchers to assess the risk of bias in the included literature.^\[[@R9]\]^ There were 7 main programs for the tools of risk assessment: random sequences generation; the concealing allocation schemes; the adoption of blind methods by both implementers and participants; the adoption of blind methods by outcome evaluators; incomplete outcome data; selective publication; and the remaining bias. According to the evaluation criteria, 7 projects were evaluated as "high bias risk (H)," "low bias risk (L)," and "unknown bias risk (U)."

### 2.4.3. Data synthesis

Meta-analysis software Stata 12.0 (StataCorp LLC, Texas) was used to conduct the statistical analysis. Selection of effect variables: if the index for testing the results of the included literature was a two-class variable, then the statistic of efficacy analysis was represented by relative risk, which was expressed by a 95% confidence interval; 95% confidence interval with weighted mean difference was used to represent continuity change. Heterogeneity testing: a step to test statistical results for homogeneity, that is, to test the degree of variation of various original research results and to explicitly clarify the homogeneity of the test. Meta-analysis: according to the results of heterogeneity test, when *P* ≥ .05, *I*^2^ \< 50, which indicated that the results were consistent and could be analyzed by a fixed-effect model. If *P* \< .05, *I*^2^ ≥ 50, which indicated the heterogeneity of the results could not be neglected. If the clinical significance of the included study still existed, random effect model could be used.

### 2.4.4. Sensitivity analysis

Meta-analysis synthesizes multiple results, excludes possible anomalies, re-evaluates them and compares the results with those of pre-excluded meta-analysis in order to study the possible impact of excluded studies on the merger effect index and the stability of the meta-analysis results. If there was little difference between the two results, the low sensitivity of the results was stable and there was high reliability.^\[[@R10]\]^

### 2.4.5. Subgroup analysis and solutions to heterogeneity

If the heterogeneity of a certain outcome is very large, the subgroup analysis should be carried out according to the actual circumstances of the study and the possible influencing factors.^\[[@R11]\]^ This study analyzed the impact of remote health interventions on hypertension patients based on an internet or mobile communication network. Therefore, the possible factors, such as duration of intervention, frequency of intervention, and source of patients, may have been the reasons for the increase in outcome indicator heterogeneity. The factors that may cause heterogeneity were grouped according to the results of the heterogeneity test to reduce the source of heterogeneity. If the heterogeneity between the studies was too large or it was impossible to find data sources, only a descriptive analysis was used.

2.5. Measures for publication bias
----------------------------------

Publication bias occurs because positive data in papers containing statistical significance in similar studies are more likely to be accepted and published by journals, which is difficult to control. In this study, Stata 12.0 software was used to identify potential publication bias. When the number of studies selected in the outcome indicators was ≥8, Egger test was used to detect the publication bias of the relevant indicators, and funnel maps were drawn at the same time. If there was publication bias, a nonparametric clipping method was used to estimate the impact of publication bias on the results of the study.

2.6. Ethics and dissemination
-----------------------------

The data used in this study are derived from relevant data in published academic papers and this protocol for a systematic review and meta-analysis of randomized controlled trials does not require ethical approval and the results of this paper will be published in an open form in internationally influential academic journals.

3. Discussion
=============

Hypertension is the most common chronic, noncommunicable disease, and it is also the disease with the largest burden in the world, requiring systematic management and lifelong treatment.^\[[@R12],[@R13]\]^ Individual treatment plans should be formulated according to the actual circumstances of individual patients. It is not enough to rely on the diagnosis and treatment during hospitalization alone. More detailed management work, such as registration and filing, regular follow-up, and health education, should be implemented and completed with the help of nearby medical units, namely, community service centers (stations). Approximately 90% of hypertensive patients see doctors in rural or urban primary medical institutions, and community outpatient clinics will be the main battlefield of hypertension prevention and treatment.^\[[@R14]\]^ Therefore, it is necessary to attach importance to and strengthen the health management ability of community patients via health promotion and health management and by taking prevention-based and prevention-combined approaches to community health management for hypertension. There are, however, 2 difficulties at present^\[[@R15]\]^:the existing management model belongs to the one-way management model of doctors to patients, which lacks the active participation of patients and the active interaction between patients and doctors without carrying out the individual health management interventions for different situations, while the community contracted service is limited by community medical resources with limited coverage; and once diagnosed, the vast majority of hypertensive patients need lifelong medication. Drug selection is very important, but more importantly, the compliance of patients is directly related to the efficacy and prognosis. According to the results of an epidemiological survey of hypertension in China, the control rate of hypertension in China only accounts for 8.3%.^\[[@R16]\]^ One of the key reasons is poor patients' compliance. Therefore, remote health intervention based on internet or mobile communication networks may be a key factor in addressing these issues in the health management service model for hypertensive patients.

Remote health interventions based on internet or mobile communication networks can improve patients' compliance behavior. Compliance behavior is patients' compliance, which refers to the degree of compliance between patients' behaviors (e.g., medication, diet, behavior mode) and clinical doctor\'s advice after seeking medical treatment. A patient\'s compliance with treatment is the basis of effective treatment. Low compliance is a common phenomenon among discharged patients or outpatients. Discharged patients and outpatient patients can only remember 50% to 60% of the discharge guidance of nurses. With the passage of time, the instructions of doctors and nurses will gradually fade away, and patients' compliance will decrease^\[[@R17],[@R18]\]^; however, regular remote health interventions can remind and help patients to take medicine and maintain a healthy lifestyle, especially elderly patients and hypertensive patients in remote rural areas. The remote health intervention model based on internet or mobile communication networks is a form of health education worthy of promotion. It is an open and extended health education with the change of medical model. The remote health intervention model is an effective means to extend hospital health education to patients' homes. Intervention measures provided by internet or mobile communication network platforms can guide and monitor patients' condition changes, psychological status, and health status, and it can establish communication channels of medical care-related information in a timely and effective manner.

The purpose of this study was to compare the advantages and disadvantages of remote health interventions and traditional nursing interventions in controlling blood pressure and compliance in patients with hypertension. The results of the study will help patients with hypertension who have been discharged from hospital or community to effectively control blood pressure, and also provide scientific evidence and theoretical guidance for the prevention and control of hypertension.

Author contributions
====================

Jian-Chang Chen and Yong Wu designed the study. Yong Wu, Pei Zhao, and Ming-Qiang Cao collected the literatures. Wei Li, Lin Du, and Yong Wu carried out the extraction and sorting of the basic data of the literatures. Jian-Chang Chen and Yong Wu set the statistical methods used in this study. Pei Zhao and Ming-Qiang Cao used software to perform statistical calculations. Yong Wu, Pei Zhao, Ming-Qiang Cao, Wei Li, and Lin Du participated in the drafting of the first draft, and Jian-Chang Chen reviewed the paper and registered a protocol on PROSPERO.

**Data curation:** Jian-Chang Chen, Yong Wu.

**Formal analysis:** Yong Wu, Pei Zhao, Ming-Qiang Cao, Wei Li, Lin Du.

**Investigation:** Yong Wu, Pei Zhao, Ming-Qiang Cao.

**Methodology:** Jian-Chang Chen, Yong Wu.

**Project administration**: Jian-Chang Chen.

**Resources:** Jian-Chang Chen.

**Software:** Pei Zhao, Ming-Qiang Cao.

**Supervision:** Jian-Chang Chen.

**Writing -- original draft:** Yong Wu, Pei Zhao, Ming-Qiang Cao, Wei Li, Lin Du.

**Writing -- review & editing**: Jian-Chang Chen.

Jian-Chang Chen orcid: 0000-0003-1090-5404.

Abbreviations: CNKI = China national knowledge infrastructure, MD = mean deviation, RCTs = randomized controlled trials, RHI = remote health intervention, RR = relative risk, SMD = standardized mean difference, TER = total effective rate, TNI = traditional nursing interventions, VIP = Chongqing VIP.

Registration: A protocol had been registered in PROSPERO CRD42019122404.

Funding: Jiangsu Provincial Science and Technology Bureau Social Development - Key Diseases Standardized Diagnosis and Treatment Project. (BE2018663).

The authors declare that there is no conflicts of interest in this paper.
